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Specimens and Specimen Making. 


MESSRS. J. D. SMITH, MARTINDALE, CHICKERING, BESSEY, CHAP- 
MAN, CRATTY, DAVIS, JOHNSON, C. E, SMITH, AND M’CARTHY. 


In arranging the material under this head it has been neces- 
sary to omit a part of some of the articles in order to prevent un- 
necessary repetition, an unavoidable contingency when the same 
subject is treated independently by several writers, but no other 
material changes have been made.—Ep1Tors. 


Comparing old herbarium material with that of recent distribution, one is 
struck with the fact that the art of specimen making has of late years, and par- 
ticularly in this country, reached a degree of perfection never aimed at by the 
collectors of former days. The present herbarium sheet permits a fullness of 
representation that was not practicable on the foolscap pages of Linnus; and 
accordingly we must now give the whole plant if possible, or as much of it as can 
conveniently be doubled up within the space of 163 by 114 inches. The ideal 
specimen presents all possible material requisite for its critical determination 
or complete description. Better therefore for science is a sheet covered with a 
crowded, bulky plant, than one decorated with scraps of leaves, flowers and 
fruits. But in such cases, and in many others too, the flowers detached from 
their peduncles should be dried separately, and should have the benefit of 
the collector’s utmost skill preparationis conservatricis opere. Envelopes of very 
bibulous paper, cotton pads, heated driers, and pressure graduated according to 
wilting, will serve as an embalming process, preserving every structure and or- 
gan, from petal to embryo, uninjured, and ready to live again at the demand 
of the student and the touch of hot water. Such objects ought not, like the 
rest of the plant, to be glued down to the sheet; they should be kept in pockets 
attached to it. At some future day more skill may be exacted of the specimen- 
maker. The countryman and the cabinet-maker recognize trees by their bark 
and grain of wood. When the botanist shall have invented terms to describe 
them, a complete specimen of an arboreous plant will include bark and wood- 
sections. 

Methods that hurry the drying out of plants in press are valuable to the 
traveling collector. With that view let him use latticework frames to separate 
every four to six inches of the pile. They will permit the passage of evapo- 
rating air and heat, and will serve also to bring the sides and corners of the 
pile under better pressure. The pile of plants thus separated, and bound as 
tightly by three straps as may be thought best, should be kept in about the 
hottest place on the premises. A metal roof in the sunshine by day, a warm 
corner in the kitchen by night, will draw off rapidly vast quantities of mois- 
ture, and will give fresh, bright specimens. For this process driers not less 
than 18 by 12 inches are needed. 

Although the numbering of distributions is now very general, still, it is not 
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done universally, and not always with the right conception of its object. M. 
de Candolle, whose experience gives him a better right to speak than any other 
botanist, has insisted with emphasis that all collections distributed among im- 
portant herbaria should be numbered. The number is not to show the col- 
lector’s systematic reference of the specimen, and it does not necessarily include 
all his specimens that belong to the same species. It designates merely speci- 
mens that belong to the same stock, or such as from locality, date or other cir- 
cumstances, he can with equal certainty assume to be identical with each other 
and true duplicates. The citation of such numbers, fulfilling as it does phytog- 
raphy’s law of brevity, has become very general on’ the part of authors of 
Floras, Monographs, etc., and every specimen under the same number in other 
herbaria becomes in this way elevated to the rank of a voucher and original of 
a description. 

Each volume, excepting the first one, of DC. Monogr. Phaner. tabulates 
under collectors’ names in a separate index the numbers of all the specimens 
cited. This facilitates greatly the application of authoritative determinations 
to the unnamed material in herbaria. It is to be hoped the precedent will be 
foliowed. Les noms changent, c’est inévitable, les numéros seuls subsistent. M. de 
Candolle appeals to the vanity of the collector and assures him that the names 
of species and their authors have but a precarious existence; whereas he guar- 
antees an immortality to the numbers of Commerson, Burchell, Berlandier, 
Wydler, and others. A like distinction may be prophesied for such citations 
as: Pl. Cubens. Wright, 2740; Fendler Pl. Venez. 2176; Glazion Pl. Brasil. 
15795; Parry Rocky Mt. Fl. 311; Curtiss N. Am. Pl. 1186; Pringle Pl. Mex. 
696; Reverchon Texas Fl. 1618; Patterson Colorado FI. 154.—-Jonn Don- 
NELL SMITH. Spas, 

So much has been written concerning the methods of preparing specimens 
for the herbarium, that it would seem almost needless to make much addition 
thereto ; but in looking through my own collection of tens of thousands of spe- 
cimens it is a noticeable fact that certain ones strike the eye more forcibly than 
others. If I am examining a western plant I look for Pringle’s or Greene’s spe- 
cimens; if central United States, I want Bebb’s; if southern, I hunt up those 
of Curtiss and Garber; if from New Jersey, I search for a Parker label ; and 
the reason is that invariably I find good characteristic specimens made by these 
notable botanists. 

The great value of my herbarium to-day is in the large, abundant and 
characteristic specimens. I have picked up from time to time a great many 
fragments of plants in my travels as mementoes of a journey, or indicative ofa 
locality, but I make it a rule, when I want to show what the plant really is, to 
get as large a specimen as my mounting paper will receive. If the plant is 
small I get several of them, and mount them all on the same sheet, flowering 
and fruiting specimens side by side, with separate labels giving dates of collec- 
tion, locality, ete. 

One can not but feel a regret in looking at the type specimens of Nuttall 
and others of his day, that they are such poor representatives ; except that they 
are the original types they would possess but little value as showing the habit 
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of growth. Of course I well know that in that early botanical day the facili- 
ties for collecting and preserving were very poor, as journeys were made amid 
great danger and hardship. It is almost a wonder that anything collected by 
the pioneers of the western wilds has been preserved to us. 

Do not collect specimens in the rain or when the dew is on, if it can be 
avoided, and always collect the best specimens, those that represent the habit of 
growth. Have a portfolio to lay them in immediately after gathering; the 
use of a tin box for that purpose is obsolete. The portfolio I use is made of 
two pieces of binders’ board, each twelve by eighteen inches, and covered 
with leather, the pieces being so joined together as to form a book about 
four inches wide, a strong leather handle to carry by, and two straps to 
fasten on small hooks (rather than with a buckle) in front to keep tightly 
closed when not in use. Within this portfolio are loose leaves of heavy 
manilla paper, held in place by an elastic cord. Between these leaves I 
place the specimens as collected; if only a short ramble is made a few leaves 
will suffice; if for several days’ collecting a reserve of dry leaves, to replace 
those dampened by continuous use, will be found of advantage. On the return 
home, I transfer all the specimens I desire to preserve, placing each between 
sheets of soft white paper, and these between the driers, and then the whole 
in the press. In the case of bushy specimens the impress of the stems some- 
times makes wrinkles on others; this can be avoided by inserting a few thin 
boards through the package. In this way I have often had 200 or 300 speci- 
mens in press at one time. I have found a screw press the most serviceable. 

The secret of making good specimens lies in the frequent changing of the 
plants, putting in fresh driers so as to take up the dampness as fast as possible. 
When I have a large number of plants in press and desire to hurry them through 
to make room for others, I have frequently warmed the driers before using, and 
then set the press where it got the benefit of the heat from the sun, and often 
with excellent success set the press near the fire, turning it frequently so that 
the heat might be evenly distributed.—Isaac C. MARTINDALE. 





Nearly thirty years ago, in connection with Messrs. Bebb, Canby and others, 
then young botanists, having done what I could to improve the quality of her- 
barium specimens and not have them mere collections of “ dried tea leaves,” I 
am glad to say a word in behalf of making a herbarium a “ thing of beauty,” 
as well as a storehouse of scientific facts. I have correspondents whose speci- 
mens are “a joy forever,” so that it is always a new delight to get from them 
a fresh package, and the temptation is generally irresistible to add every one 
to my herbarium, no matter how many of that species I may already have. 
While there are others who are able to send rare and interesting species, their 
specimens constantly excite a righteous indignation that man should have it in 
his power so to deform and abuse the beauty of nature. 

Where the species is abundant an inferior specimen should never be pre- 
served ; of Shortia we should be glad of any sort of specimen, even a fragment. 
For collecting the portfolio is greatly to be preferred to the old regulation tin 
box, except on long tramps to places seldom visited, where several hours, or 
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even days, may elapse before paper and press can be reached. I have now one 
battered old box which has traveled many hundreds of miles, and in which of- 
ten ericaceous and orchidaceous plants from the Maine and New Hampshire 
mountains have been preserved several days, or even have come into full flower 
when home was reached, though only in bud when gathered. 

After putting in press it is well to change the driers twice a day at first, 
and then once a day till the specimens are thoroughly dry. My habit is to use 
quite a heavy pressure, with plenty of driers between the specimens, as I think 
it shortens the time of drying, and gives to the petals a more enduring texture, 
I greatly prefer a lever press to either a screw or a strap, as the lever keeps the 
pressure constant, following the pile as it inevitably settles. My press consists 
of a heavy frame, with a lever six feet long, the pressure applied one foot from 
the fulerum. I use a forty pound weight, so that by muving it along the lever 
it gives a pressure of from 40 to 200 pounds. For succulent and delicate plants 
of course I use more moderate pressure at first, increasing it as they become 
dry.—J. W. Coickertne, JR. 

For drying paper I use a good quality of “carpet-felting” or “ carpet pa- 
per.” I buy it by the roll and cut it up into sheets of the usual size (12 by 18 
inches). I use no tissue paper in drying ordinary plants, using it for delicate 
ones only. My press is composed of two boards about twenty inches square (one 
for the floor, the other for the top),and my weight is a great stone. My botan- 
izing case (pedantically called a vasculum in books, but never so far as I know 
so called by any one in the field) is twenty inches long, and is elliptical in 
cross-section, the measurements being 74 by 43 inches. The door or lid (which 
fits as tightly as possible) is on one side, and is 64 by 183 inches; in other 
words, it is very nearly as large as one whole side of the case. It is hinged be- 
low, and closes with a simple clasp above. The hinges are placed high enough 
on the side of the case so that when the lid is open the plants will not drop out. 

I rarely carry my case by slinging a strap over my shoulder, but provide 
for such strap and use by having the usual rings or cleats attached at the ends 
and top. For ordinary use I have a common “tub-handle” fastened to the 
top of the case.—Cuas. E. Bressry. 


I am out in the woods, and am probably too late to be of any service to 
the herbarium number of the Gazerre, so I will merely say that in making 
good clean herbarium specimens the important point is to dry them as quickly 
as possible. I have always used old newspapers for driers, and prefer a weight 
of 75 or 100 pounds to straps or screws.—A,. W. CHAPMAN. 


When not too large I collect the whole plant with the root attached. The 
roots of annuals especially should be collected, or enough to show the character 
of being an annual. The fruit should, whenever possible, be collected as soon 
as mature. Too little attention is given to this matter. Some of our best col- 
lectors almost invariably fail to collect fruit. Annuals can generally be 
collected so as to show both flowers and fruit on the same plant, but this is 
seldom the case with perennials. I have heard the complaint that some col- 
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lectors are too scientific to be neat; but great care should be taken that in 
being neat the scientific features are not sacrificed. 

In pressing I use a pressure of from 100 to 300 pounds, according to the 
character of the plants, or the number in press at one time. 

Grasses and carices can be dried very quickly and well by using driers just 
after they are brought in from the hot sunshine; but for almost all other 
plants the driers should be thoroughly cooled before they are used, or else the 
plants will be blackened. 

In ray catalogues I mark all plants as I receive them as follows: 
flowers only, - - fruit only, — flowers and fruit. By marking in this way I 
can easily tell by referring to my catalogue what is needed to complete any 
specimen, and can call for what is lacking of the first correspondent who offers 
the plant. I always make a note of the locality and date of collection of 
every plant as I find it, and when it occurs at a distance from home I place 
after the note the name of some plant which | know to be in flower at home, 


where I can see it every day, always using some plant which is just ready for 
collection for the first time during the season. For example, after Silene 
stellata | place in parenthesis (tem. Astragalus Canadensis); also for Carex 
Crawei I have (tem. C. Meadii). By making these notes I often save a long 
tramp to some favorite’s haunt, only to find that I am either too early or too 
late—R. I. Crarry. ps 

I do not know how generally the “saddle-girth ” strap is used for obtain- 
ing pressure. It is made of two straps connected by a riug and with a ring at 
the end, the distance between 
the rings being such that 
they will just come in con- 
tact when the press is empty. 
The loose end is_ passed 
through both rings several 
times and then drawn tight 
and there is no slipping, and 
the pressure can be regu- 
lated nicely. Dr. P. R. Hay, 
SADDLE-GIRTH STRAP. of Racine, Wis., tells me that 


he first used the principle in the botanical press. My herbarium specimens 





are kept loxse in sheets which are folded at the bottom and placed in portfolio 
covers so that they stand upright. The fold of the sheet, being at the bottom, 
prevents the falling out of small specimens, fruits, ete., and the sheets are 
easily run over in the search for a particular species.—J. J. DAvis. 

In the pressing and drying of many plants in the orders Lycopodiacew, 
Cyperace, and Graminew, and many others more conspicuous for a fibrous or 
chartaceous nature, considerable time and labor may be saved by ironing them 
with a common flat-iron, slightly cooler than is used by a tailor. By using 
one or two thicknesses of blotting paper and a hot iron, green specimens may be 
dried in a few seconds, with a result equal to that obtained by any other method. 
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Plants which are at all succulent do not do well under such treatment, as they 
become brittle and consequently useless.—Cuas. F. JoHNsoN. 


The way which has given me the best results is to carry a portable press 
into the field. Press 10 by 17 inches, secured by straps; two exterior boards half 
an inch thick, to separate the dry papers not in use from the damp ones contain- 
ing plants. The middle board is only used on long trips, when it is necessary 
to dry the plants on the journey. At other times it is left athome. Felt gives 
uniformly better colors than paper. Its advantages are (1) uniformly better 
colors, (2) only one-quarter the time, (3) no work changing papers. The dis- 
advantages are that only one layer, 6 or 8 specimens, can be dried at once.— 
CHARLES E. Smirn. [Upon examining specimens sent by Mr. Smith we testify 
to the much superior quality of those dried in felt.—Ebs.] 


I prefer the old fashioned tin box except for ferns and certain plants, like 
Rhexia, whose petals are extremely fugacious. The box requires less time to 
open, is more manageable in windy weather, preserves the plants fresh for ex- 
amination at home, and is especially serviceable when some time must elapse 
before the plants can be placed in the press. The straw paper which some au- 
thors recommend for drying is unsatisfactory. The best quality of regular dry- 
ing paper is the cheapest where good specimens count for anything and when 
time has any value. 

However it may be with the portable wire presses sold by the dealers, a 
rude home-made affair has given me excellent results. With such a press I 
have dried specimens in three days, being less than half the time required by 
the board press, and with only one change of driers. Of course to obtain such 
results the best quality of drying paper must be used, and the packages must 
not be very thick. 

I prefer to press pretty strongly and set the package on a roof having a 
southern exposure.—GERALD McCARTRY. 


It is probable that the collecting can and the portfolio will 
always have their respective advocates. Could a full and unbi- 
ased statement of their merits be made, it would likely be found 
that each has good cause for its continued existence. Our con- 
tributors have well brought out the value of the portfolio for col- 
lecting near home, when rambles do not exceed a few hours each, 
for preserving plants with delicate flowers or foliage, and of light- 
ening subsequent work of arranging for the press; and the value 
of the collecting can for extended trips, for keeping plants fresh 
for further study before pressing, and for the opportunitytit gives 
to do the work of selecting and arranging the specimens in press 
in the shade and comfort of one’s home. The choice largely turns 
upon individual preferences, one prefers to do most of the work 
in the field, the other prefers to do it at home. But aside from 
personal tastes there are circumstances where now one and now 
the other method has decided advantages.—Epirors. 
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How to Collect Certain Plants. 

MESSRS. ENGELMANN, BEBB, BAILEY, SCRIBNER, MORONG, HILL, 
RAU, ALLEN, SARGENT, MORGAN, PECK, RAVENEL, SEYMOUR, 
HOLWAY, HERVEY, WOLLE, FARLOW, TRELEASE, AND MISSES 
CUMMINGS AND BUTLER. 


What is usually said about herborizing is intended to apply 
to the common flowering plants and ferns, and such others as 
readily adapt themselves to the same treatment. There are 
classes of plants, however, for which these methods are inade- 
quate or not applicable, and it is to supply information in regard 
to these that the following matter has been brought together. It 
is given in the words of the authors whose names are appended, 
each of whom is a specialist in the subject treated, and speaks 
from wide experience.—Epirors. 


Cactuses (CACTACE®).—At the request of the editors of the GAZETTE the 
following directions have been prepared by Professor Trelease from the manu- 
script notes of the late Dr. Engelmann, which are made available through the 
courtesy of his son, Dr. Geo. J. Engelmann, of St. Louis. 

Living cacti bear transportation well if young or medium sized specimens 
are selected. The entire plant, or, if large, a joint or cutting, is thrown in the 
shade for a few weeks to shrivel, after which the specimens are wrapped in 
dry hay or moss, and loosely packed in well-ventilated boxes. Treated in this 
way they preserve their vitality for from six to sixteen months. Seedlings are 
easily raised from seeds thoroughly dried and packed in situ. If the fruit is 
large and pulpy it is sliced to facilitate the drying, and should be kept from 
moisture, but exposed to a free circulation of air. 

Herbarium specimens are best made by removing the flowers from the 
plant and pressing them separately in the ordinary way, after first sectioning 
some of them. When not too:large the fruit may be dried in the same way, 
otherwise it is halved and excavated before being put in press, the seed being 
air-dried. The entire stem if small, or characteristic joints of it is compound, 
may be pressed till dry, after allowing it to shrivel, or if it is too large for this, 
a piece is removed showing the top, the insertion of several bunches of spines 
and of the flowers, and some of the tubercles or ribs. Sometimes it is necessary 
to split and excavate these specimens, and cross-sections dried under light- 
pressure are desirable. If the means of transportation permit, entire plants or 
well-selected parts are rough-dried without pressure. These “skeletons,” pre- 
served in boxes in the herbarium, are often more instructive than the more 
ornamental pressed fragments. When possible, it is also desirable to make 
alcoholic specimens of the flower and fruit. 

Cacti are at best poorly preserved for the herbarium, and should always 
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be accompanied by the fullest possible notes and sketches made on the spot. 
Aside from the usual notes of locality, habitat, date of flowering and period of 
fruit-ripening, others should be taken upon the following points: In the trunk 
note habit, presence or absence of aerial rvots, form and direction of branches 
if compound ; shape, form of articles if jointed ; glabrous, granular, pubescent 
or mammilated surface; and form of ribs and grooves when present, both in 
section and{profile, especially near the apex of the stem. The last features are 
best shown in diagrams. Leaves are present in few groups, but when they occur 
their duration, size, form and direction are to be noted. All cacti produce 
more or less woolly or prickly buds known as areola, on which the flowers and 
spines are inserted. It is important to observe whether they are immersed or 
prominent, and their form and usual distance apart. Young and old areole 
should be compared, and particular attention given to the character and color 
of their woolly or bristly covering. The very characteristic spines occur on 
the areole, and differ greatly in number, relative location, size, form, direction 
and color, all of which are to beobserved. Diagrams aid in showing the form 
of the areol and the location and section of the spines. An important char- 
acter is the stability of the spines, for in some species the areolw increase in 
size, and the spines become more numerous from year to year, while in others 
this change does not occur, and the spines may fall with age. 

Flowers usually come from areole on the sides of the trunk or on undiffer- 
entiated branches, but in some genera ( Melocactus, 7 Pilocereus, etc.,) the sterile 
and flowering parts are very different. The origin of the flowers (from old, 
one-year-old or nascent branches) and their time of expansion (diurnal, noc- 
turnal, or diurnal persisting through the night) should be observed, together 
with size, shape, color and fragrance. The form and size of the (inferior) ovary, 
and the shape, approximate number and character of the reduced sepals that 
often cover it, with the nature of the wool, hairs or spines in their axils, are all 
important, as are the shape, size and coating of the tube of the flower. In a 
longitudinal section it is to be observed whether the lower part of the tube is 
naked or nectariferous within or not, together with the distance from the top of 
the ovary to the lowest stamens, the presence or absence of a vaulted arch partly 
closing the tube, and the form and disposition of the stamens. Any color 
peculiarities of these, and the color, form and relative length of the style, and 
especially the stigmas, are to be noted. The shape, color, texture, taste and 
odor of the fruit, the presence of scales and the character of their axillary pro- 
ducts should be observed, as also whether the flower is withering-persistent on 
the fruit or deciduous, and in the latter case, the form of the resulting scar 
(umbilicus). The occurrence of few or many seeds is also important.—[GroRGE 
ENGELMANN. | 


"ail Wittows (Sarrx).—In collecting willows take staminate flowers when in 
full bloom, pistillate (preferably) a little after anthesis, and again just before 
the capsules are fully ripe, but not so old as to burst in drying. Tag bushes 
from which specimens are taken, and make note of localities. Gather leaves 
of both sexes late in the season ; better have specimens with a few lower leaves 
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already turning yellow than attempt to use the succulent growths of early 
summer. Do not try (save in a tentative way, as an aid in collecting) to match 
the sexes or determine the species until after your final collections in the fall. 
A season’s experience in this way may be profitably supplemented by making 
initiative collections of leaves in‘ autumn, and gathering flowers and fruits to 
match the next spring.—M. S. Bess. 

CARICES OR SEDGEs (CAREX).—The first requisite to the study of carices is 
fully mature and complete specimens. A complete specimen represents the 
the habit of the plant as well as the characters of the inflorescence and 
perigynia. Whether or not the plant is cespitose or stoloniferous should 
be represented by the specimen, or, if the plant is large, the fact should be re- 
corded in accompanying notes. Some characters are apt to be obliterated or in- 
jured in the most careful] collecting and pressing, and they should be mentioned 
in a short note on the label. Such characters are the aspects of the leaves, as to 
whether plane or canaliculate, and the color of the plant, as to whether glu- 
cose, dark green, light green or yellowish green. Make the notes short. Speci- 
mens should exhibit some of the leaves which do not immediately surround the 
culm. The short and broad root leaves of C. arctata are characteristic, yet 
rarely represented in dried specimens. The second requisite is a small num- 
ber of species correctly determined and representing several sections of the 
genus, with which the student can compare other species. This demand arises 
from the fact that the characters of many species are such that they can not be 
represented distinctly by words, and furthermore, it is impossible, in a genus so 
large and so critical, to define groups so positively that one can always be sure 
of their limits, or to draw up a key, either natural or- artificial, which will be 
infallible. It is necessary, therefore, that the student should at once set up 
certain landmarks by the critical study of a few representative species in dif- 
ferent groups. Half the difficulty in the study of the perplexing Acute is over- 
come when one secures a good knowledge of the common forms of C. stricta. 
Collect abundantly of all common species. If the student has no means of se- 
curing authentic specimens he will find it to advantage to delay his study un- 
til he has accumulated a dozen or more clear species, which he can compare 


with each other. When he has fixed in his mind the essential features of a rep- 


resentative species of each important group, his progress will be comparatively 
rapid and easy. Especial care should be taken not to use too much weight in 
pressing species like C. Tuckermani and C. monile, which have inflated and 
papery perigynia. To flatten the spike by pressure is to destroy the natural 
shape of the perigynia. It is a good practice to cut holes in the upper sheet of 
drying paper to allow the spikes to project into them. I usually place a few 
perigynia from my impressed plant in a pocket. 

Specimens which are frequently used should be glued tightly upon the 
sheet throughout their whole extent. I had rather have my specimens laid 
loosely upon firm paper, than to have them strapped on sheets in the ordinary 
manner. If the specimens are properly glued, and pockets are used for a few 
loose perigynia, the herbarium will be entirely satisfactory for purposes of 
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study. Ido not like specimens arranged in alphabetic order, unless in genera 
which I am not studying. With the two volumes of the Synoptical Flora, and 
the occasional synopses and monographs of outlying genera, we are able to ar- 
range species of familiar genera in systematic order, and if the synopsis has an 
index we need experience little difficulty in finding any specimen. A brief 
synopsis of American carices is forthcoming. 

Tall and leafy specimens should be pressed in such a manner that the 
culms shall stand out distinctly from the leaves. It isacommon but bungling 
practice with such straggling specimens to tie leaves and culms together in one 
confused bunch before pressing. The culms should be bent over separately 
from the leaves, and a bit of slitted paper inserted over the junction of the 
broken portions to keep them in place. Similar treatment should be given 
long leaves.—L. H. Batney, JR. he 

GrassEs (GRAMINE%).—-Among phenogamous plants none are more easily 
dried and preserved than grasses. Good dried specimens (and there is small 
excuse for having anything but good specimens in this order) present all the 
essential characters for identification in a condition but little inferior to the 
fresh and living plant. Excepting Phragmites communis and the species of 
Arundinaria, we have no natives that may not, with a little care in doubling 
or folding the stems, be preserved entire—inflorescence, stem, leaves and 
enough of the root to show its character—and yet not exceed the bounds of the 
standard size herbarium paper. In an order where there isso much similitude 
between the species the importance of having specimens illustrative of all the 
characters of the plant is sufficiently evident. Among some of the groups it 
requires very close discrimination to find definite characters for distinguishing 
the species, and, unless the specimens are carefully prepared and made as com- 
plete as possible, the very characters required may be wanting. The worth 
lessness of “snips,” merely showing the flowers and inflorescence, is as true of 
grasses as of other plants, and happily collectors are becoming aware of this 
fact, yet a glance into almost any herbarium shows a neglect in certain partic- 
ulars of a more or less serious character. The distinguishing of many species 
is dependent almost entirely upon the root or other underground portions of 
the plant. Notably is this true of the species of Agropyrum and some of the 
Poas, yet there are no parts more often neglected in the making of specimens. 
The importance of the preservation of all the leaves of the culm uninjured 
goes without saying, but it is not so generally understood that it is quite as 
important to preserve the sterile shoots—the “ innovationes” of Hackel—in a 
way to show their foliage and their manner of growth. The value of the 
characters presented by these ‘“innovationes” is sometimes greater than those 
exhibited by the flowering stem itself, from the fact of their being less subject 
to variation. Their importance in distinguishing species and varieties closely 
related is well illustrated in Hackel’s Monograph of the Festucas of Europe. 
It is only by a close attention to these organs that we can hope to define the 
many forms of F. ovina and allied species of the Rocky Mountain region. By 
a careful attention to these “innovationes”’ we may yet find a key to the mul- 
titudinous and intricate Rocky Mountain forms of the genus Poa. 
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The inflorescence of the paniculate-flowered species should be illustrated 
when possible by samples showing the habit just previous to and following the 
period of bloom. In some species the panicle is expanded only for a very 
short time (during the period of actual bloom), following which the branches 
quickly become erect or appressed. Upon the adherence of the flowering 
glume or palea to the grain important characters are based, and it is scarcely 
necessary to add that ripe seed form a part of a good herbarium specimen. 
Grasses may be fastened to the sheets of the herbarium either with glue or 
strips of gummed paper. The latter method is especially suited to the peculiar 
habit of grasses, and even when fastened with glue the strips should be applied 
to the stems and stiffer parts, or they will quickly break away from the paper 
in handling.—F. L. ScrrpNEr. 

Aquatic PLAnts (NAIADACE&, ETC.).—The Potamogetons will serve as a 
type for dealing with all other aquatic plants. My plan is to collect speci- 
mens, if possible, at least twice in the year at the same locality. Two things 
are of great importance, submerged leaves.in good condition and mature fruit. 
Submerged leaves are at their best when the plant is young, or a little previous 
to flowering. In some of the species they can not be obtained at all in anthesis, 
as they decay and drop off before reaching that state, and in all the species 
they become more or less imperfect by the time the fruit matures. Mature 
fruit is absolutely necessary in order to identify some of the species. For 
instance, P. pectinatus and P. marinus can be distinguished with certainty 
only by the fruit. The same is true of P. pauciflorus and P. Hillii; while in 
the case of P. hybridus and P. Spirillus both fruit and submerged leaves are 
needed. It is also well to remember that a number of the species may or may 
not develop floating leaves. Of the thirteen species found in North America 
twelve have this peculiarity. Floating leaves, however, are not a typical 
characteristic in this genus. Prof. Tuckerman long ago observed that “ the 
Potamogetons are typically submersed plants, and their floating leaves become 
of importance in characterizing the species only when taken in connection with 
the submersed ones.” Whether such leaves are present or not will depend 
upon the depth of the water and the temperature of the season; and collectors 
must not suppose that they have discovered a new species because the floating 
leaves described in the books are absent, or because they appear on forms to 
which they are not attributed. I should not be much surprised to tind floating 
leaves upon abnormal forms of any of the two groups which Dr. Robbins has 
named “ Conformifolii” and “ Angustifolii.” 

The drying of specimens is a very simple matter. All the specimens 
should be kept wet until placed between driers. After lying upon the table for 
a few moments to clear from dripping water, they should be laid separately be- 
tween thick pads of drying paper. Common newspapers or coarse wrapping pa- 
per will answer the purpose very well, if sheets enough are placed between the 
specimens. Only a very moderate pressure should be applied, ten or twelve 
pound weights laid upon a pile ten or twelve inches high being quite enough. 
After being subjected to this pressure for two or three hours the driers should 
be changed entirely, even to the two sheets next to the specimens. This is the 
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most important part of the process, and so I repeat, « complete change of driers 
should be made within two or three hours after the specimens are placed between 
them, and while the specimens are still moist. A neglect to do this in time 
will be very apt to cause the plants to adhere to the sheets, and produce those 
miserable specimens so common with hasty and slovenly collectors. After this 
no further change is necessary, as the specimens and papers will dry themselves 
thoroughly within a day or two. I prefer, however, to remove the specimens 
the next day into the preserving sheets, or they may be mounted at once if 
thought best. 

In the case of the more delicate species, such as P. Vaseyi, P. pusillus, P. 
hybridus, ete. (including Zannichellia), the specimens should first be floated in 
water upon card-board in the same manner as the coarser plants. Indeed, all 
the finer leaved forms will furnish much handsomer specimens if pains are 
taken to spread the branches and leaves under water upon sheets of white paper. 

Naias and Ruppia are to be treated like the coarser species of Potamogeton. 
The two marine genera, Zostera and Phyllospadix, are best collected when in 
flower and fruit. Some of the specimens should be prepared with the spadix 
drawn partly out of the spathe so as to show the inflorescence distinctly. 

The above directions are applicable to all other delicate aquatics, such as 
Isoetes, Schollera and Callitriche, and more or less to Elatine, Utricularia, ete. 
—Txomas Morona. 


To get aquatic plants from the water (root and all, if necessary, for lower 
leaves are often required, as well as underground stems), I have a hook, or 
blade, made something like a “ bush-hook,” used by farmers to cut off small 
shrubs when clearing land. Any blacksmith can make one, and the cost is but 
a few cents. It is about eight inches long, with one cutting edge. The eye is 
about } inch in diameter, so as to receive a handle stiff enough for work. This 
blade is carried in the tin collecting box to the place of work, with a gimlet, 
two or three screws, and a small serew-driver, such as go with sewing machines. 
With a pocket knife a stick six or eight feet long is cut, inserted in the eye, 
which is drilled on one side to receive a screw. If the wood is hard, a hole 
made by the gimlet enables the screw to be forced in, and one is ready for work, 
to reach out and haul in specimens, or to dig in the ground. When done for 
the day, the screw is withdrawn and the handle thrown away.—-E. J. Huu. 


Mossrs (Muscr).—Mosses can be put into envelopes, or each specimen 
folded up separately in paper, and carried in a plant portfolio or other suitable 
receptacle. Where it is an object to preserve the spores for microscopical ex- 
amination, these should at once be wrapped in waxed paper. The specimens 
should be removed from the envelopes or wrappers, in which they were col- 
lected and pressed, in the same manner as phanerogums. Aquatic species, like 
Fontinalis, Sphagna, etc., may be spread out on the floor of a shady attic until 
freed of their superfluous moisture to some extent, then transferred to driers. 

The following are notes from the late Mr. C. F. Austin in regard to the 
collection of mosses: ‘“ Mosses should be collected as soon as, or a little before, 
the capsule matures, while the operculum is still present. Some species seldom or 
never fruit with us; these should not be neglected. Hepatic in general are 
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best collected late in the fall, during the winter, or in early spring. The Jun- 
germanniv about the time, or a little before, they send up their fruit-stalk. All 
are best collected before they shed their spores.”—-EUGENE A. Rav. 


I began by using a portfolio, but soon came to the conclusion that it took 
too much of the field time to prepare each specimen for pressing, and often 
they were not in a proper condition as regards moisture, being either too dry 
or too moist. A vasculum is too heavy, especially for mountain excursions. So 
I made an inexpensive knapsack which I have found very serviceable. It is 
made of carriage cloth, with a flap which buttons in front. To the back are 
attached loops, so that it can be suspended from the shoulders by a strap. 
Plenty of newspaper should be taken and each species wrapped separately. 
This bag when packed full will not weigh much more than the ordinary vas- 
culum. Do not break the specimens into too small fragments;—CLARA E. 
CUMMINGS. ee 

CHARAS OR Sroneworts (CHARACE.®).—The Characex, growing wholly 
under water, are generally overlooked by collectors. Some species grow in 
quite shallow water (if protected from waves) and may be reached easily by 
the hand from a boat, or by wading. Others grow in water from ten to twenty 
feet deep, and can only be obtained by dredging. 

For this purpose a dredge made as follows is recommended: An iron rod 
;; of an inch in diameter and about 12 inches long, bent to form a small ring 
at one end, passes through and carries, below its center, a disk of lead about 
3 inches in diameter. This 
disk holds embedded in it 12 
to 14 iron hooks all bent to- 
ward the same side. The 
hooks project about an inch 
from the leaden disk and 
curve inward about an inch. 
The iron rod projects about 
three inches beyond the lead- 
en disk, so that the end of 
the rod strikes the bottom 
The lead should be heavier on the side towards the hooks, so that the 
dredge will fall with the hooks downward. 

This dredge was recommended to me by Prof. Nordstedt and may be made 
much smaller if desired. It will bring up immense quantities of material in 
good condition. 


DREDGE FOR CHARACE®. 
first. 


The plants should be gathered when in fruit and laid out regularly upon 


paper and dried. The more delicate species must be floated out like alge and 
protected by coarse cloth to prevent adhesion to both upper and lower papers, 


as they are apt to be infested by glutinous alge, Most specimens are in condi- 
tion in August and September, but a few are in fruit in the spring. 

The forms that are covered by calcareous deposits, and which become very 
brittle, must be kept from breaking, either by glueing to stiff paper, or by pack- 
ing in bundles protected by stiff boards.—T. F. ALLEN. 
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LicHENs.—In collecting lichens I find it a great convenience to have along 
with me some small paper bags such as grocers use. They take up very little 
room until wanted, and lichens put into them may be prevented from rattling 
around and breaking to pieces, as many of them will do if merely thrown into 
a box. Specimens to be preserved are either (1) those for the herbarium, or (2) 
those, such as rock specimens, which can not be kept on sheets. The latter I 
keep in trays in a cabinet. The former I keep either in paper pockets, attached 
to the herbarium sheets, or else they are glued to suitable sizes of rather stiff 
paper and these are attached to the sheets by tiny ribbon pins, a pin to each 
upper corner. Specimens in pockets may be more easily handled and so studied 
more satisfactorily. Specimens glued on paper are more readily seen when 
one is running over a cover full of sheets, and thus rapid reference is facilitated. 
When I have specimens enough of a given collection I try to have some glued 
and some in a pocket. The form of a pocket which experience has shown me 
is the easiest and quickest to make, and the easiest to handle, is one which | 
suppose is familiar to most botanists. It is made as follows: Fold a piece of 
paper so that the under part shall project about } of an inch beyond the upper; 
fold the projecting part over the other, making the top of the pocket. Turn 
the pocket over and fold back the right and left edges for about } of an inch. 
The pocket is now finished and is to be attached to the sheet by a small spot of 
glue on the center of the back. It is an easy matter to fold several pockets at 
once.—F. LeRoy SArGEnr. 


FLESHY FUNGI (HYMENOMYCETES, ETC.).—I gather fungi of all sorts in 
a basket. This is a common cheap basket with two handles which keep the 
lid down; it costs 25 cents. It is 13 inches long, 9 inches wide, and 9 inches 
high to the top of the lid. Inside this basket is a paper box, 4} inches high 
and filling half the space; filling the other half of thespace on the botizom is 
a common cigar box. Inside the cigar box at each end are two seidlitz powder 
boxes (paper) and between these two boxes standing on their edges, and just 
filling the remaining space are two small paper boxes with sliding cover; these 
two small boxes are filled with cotton, with a bit of stiff paper fitting upon it. 
A copy of the Commercial-Gazette, with the pages folded twice and cut into 
sheets; then these folded again and laid in the top of basket on the boxes com- 
pletes the outfit for taking care of every sort of specimen that can be gathered. 

The tools are (1) a very strong steel kitchen knife, handle and blade all 
welded into one; it costs 10 cents, and is stuck in the slots inside the basket; 
(2) afirst class pocket knife, with the blades, large and small, kept very sharp, 
(3) a good lens—I use a Coddington. 

The larger and firmer Agarics and Boleti will go in the larger box, the 
smaller or more tender ones, such as Coprini, in the smaller boxes. The two 
sliding boxes filled with cotton are intended primarily for Myxomycetes; but 
they are equally useful for Mucedines, Mucorini, small Pezizas, that is, any- 
thing small and delicate. The sheets of paper can be used to wrap up sets of 
leathery and woody specimens such as Polypori, or sets of leafy fungi can be 
placed inside their folds and laid out flat in the bottom of the basket. In the 
case of very large specimens, such as Agaricus illudens for example, the boxes 
can be taken out and the whole interior of the basket used. I sometimes come 
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in with the small boxes in my pockets, the larger ones in one hand and the basket 
in the other, with the folded papers on the top of the lid between the handles. 

The strong knife is used for digging, or for prying off pieces of wood, bark, 
etc. The sharp knife shaves off thin slices bearing Myxomycetes, molds, 
Pyrenomycetes, etc. I seldom go after specimens of fungi in the afternoon, 
but usually return with my specimens at noon. They are immediately spread 
out on the floor on newspapers to dry and to be examined ; the caps of Agarics 
and Boleti are cut off and placed on white paper to catch the spores, a glass 
slide being slipped under also. After dinner the most perishable specimens, 
Coprini for example, are immediately figured ; those that will keep over night 
can be figured next day. The figures are made the easiest, quickest and best 
with oil on prepared paper. Our sheets are 7 by 10 inches. We sometimes use 
water colors for slender branched Clavarias and forsmall Pezizas. There need 
be no attempt at picture making in these figures; the outlines must be brought 
out exactly in true perspective and the colors and gloss must be perfect. In 
the afternoon, too, the fleshy perishable fungi should be carefully examined 
and determined if possible. Some will probably get away every time before 
they can be satisfactorily made out and figured. Such as appear to be new 
species should be carefully described, using the nearest related species as a 
model, carefully stating the points of difference and indicating its proper piace 
in the genus. New species will do to rest in the stocks a long time; and you 
will find after a while that three-fourths of them have been described, and then 
you can publish the remaining fourth. -My note book has “n. sp.” in it four 
or five years old, and I am not the least afraid somebody will find them and 
publish before me. 

I dry my specimens around the stove if there is a fire, as in autumn, or in 
a warm dry attic insummer. The air should not be too hot, as in an oven; 
warm dry air from a furnace is excellent, and the specimens can be placed on 
the register. After being thoroughly dried they can be dampened by being 
rolled up in a piece of wet newspaper for a short time; then spread out and 
subjected to gentle pressure to fit them for the herbarium sheets. Dried Agarics, 
however, are not very satisfactory specimens without their figures; they seldom 
preserve any microscopic characters, like Pezizas. Dried puff-balls, however, 
are extremely valuable specimens; they should be stored away in boxes and 
kept in their natural shape. I store up Polypori in the same way.—A. P. 
MoRGAN — 

Of the fleshy fungi, the living plant is in the best condition for study and 
identification, properly dried specimens stand next, and moderately pressed 
specimens are third in value. Alcoholic specimens, badly pressed specimens, 
and sections or fragments dried in the plant press, are practically worthless for 
these purposes. 

Select the best specimens and reject old, worm-eaten, water-soaked, badly 
deformed or otherwise imperfect examples. Collect freely of each species when- 
ever it is possible, for some specimens may be spoiled in drying or in analyzing, 
some may be needed for exchanges, and at least four should be reserved for the 
herbarium. If the pileus is hygrophanous, viscid, or striatulate, these charac- 
ters should especially be noted. There is also some advantage in ascertaining 
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at once the internal character of the stem and the color of the flesh. This may 
be done by making a vertical secton through the center of the pileus and its 
stem. , 

In the Agarici it is of the first importance to ascertain the color of the 
spores. The numerous species have been arranged by Fries and other authors 
in series depending upon this character, and, when it has been ascertained, the 
first step has been taken toward the proper location and identification of the 
species. The color of the lamelle in mature specimens often corresponds 
very nearly to the color of the spores, but there are many exceptions. Some- 
times specimens wil] be found to have dropped their spores on subjacent objects 
in such quantity that their color can be readily ascertained at the time of col- 
lecting. Microscopic examination may approximately reveal it, but in some 
respects the old method of receiving the spores on paper, as they drop from the 
lamellw, is the most accurate and most satisfactory method of ascertaining 
their color. It is then presented to the naked eye in a manner in which it may 
be preserved for future use. Rather stiff white paper should be cut in slips a 
little wider than the diameter of the pileus whose spores are to be caught. The 
length should be a little more than twice their breadth. Make a transverse fold 
about half an inch broad across one end. Select a fresh, well-developed plant, 
and cut the pileus from thestem. Place the former in its natural position, lamelle 
downwards on the paper between the folded margin and the middle of the slip. 
This leaves the other half of the paper free, and after the 
spores have been dropped it is to be doubled over and 
its free end thrust under the transverse fold already 
made. It then covers and protects the spores. This 
covering fold should be a little longer than the part 
holding the spores beneath it, that it may form a low 











arch over them and not press upon or disturb them. 
(See annexed diagrams.) If the spores prove to be 
white, or it is suspected at first that they are white, 
black paper may be used, as white spores will be more 
conspicuous on it. Generally in a few hours or a 
single night a stratum of spores thick enough to show 
the color satisfactorily will be obtained. If the pileus 
is very small or thin a goblet or other suitable vessel 
may be inverted over it, that the moisture may be re- 
tained and the pileus not shrivel before it has dropped 
its spores. The paper bearing the spores should be 
properly labeled and kept in a tin box with a close- 

fitting cover. It should contain a small open bottle of 
Z chloroform, otherwise insects will be likely to find and 


Paper with spores on it. devour the spores. 


a, The narrow transverse After the specimens have been dried they may be 
fold at the end of the pa- : : . ‘hi 

per. b, Dotted linethrough dampened by placing them in front of an open win- 
hemade.c. Spaceon which dow during a rainy day or dewy night, or kept for a 


the spores fall. d, Side time beneath several layers of damp paper. Water 
view of the paper as finally . : 
folded. should not be sprinkled upon them, but very thick, 
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firm specimens are sometimes softened by steaming. They are then subjected 
to light pressure in the plant press. 

The hard bulky and corky species of Polyporus, Trametes, ete., need no 
preparation except poisoning. They should be kept on shelves or in drawers. 
In public herbaria where space is available they should be placed in trays and 
kept under glass in table cases. If it is desired to have them represented in 
their proper place in the herbarium, make vertical sections through the central 
part of the pileus. These may be from { to } of an inch thick and can easily 
be attached to the sheets. 

It is very important that the specimens should be poisoned. It is best to 
apply the poison as soon as convenient after the specimens are dried. Various 
preparations have been tried, but I find none better than the ordinary mixture 
of corrosive sublimate and alcohol. A paste made of raw rubber soaked in bisul- 
phuret of carbon is the most satisfactory for mounting specimens of anything I 
have tried. Fragile or delicate specimens may be protected by attaching a 
thin piece of cork to the sheet by the side of the specimens.—Cuas. H. Peck 

The specimens should be put in the sun, gills upward. Unless very large 
one day’s bright sun will dry them thoroughly. The large thick Boleti will 
require two days or more. When thoroughly dessicated, they are left out in 
the night air (under cover from rain), which gives them sufficient flexibility 
to be pressed into shape. The small group of Phalloids is perhaps the most 
difficult of all the Fungi to preserve well. They, too, must be exposed to the 
sun, or dry air, until perfectly dry, and the repulsive fetid odor destroyed. But 
they shrink so much in drying, and are so distorted from their fresh state, as to 
be very unsatisfactory. Full notes should be taken from the fresh specimens of 
all the chief characters, and if one can overcome the nauseous fetid odor long 
enough, a drawing should be made.—H. W. RAvENEL. 

A rapid and very satisfactory way of drying fleshy fungi is to use a chem- 
ist’s drying oven heated with steam or hot water. With suitable regulation of 
the temperature, which a little experience will make easy, the best and most 
uniform results may be obtained, and without the usual tediousness and uncer- 


tainty. By this method the most deliquescent sorts can be preserved as easily 
as any other. When dry the specimens can be placed at once in a covered jar 
or pail with a wet sponge, and in an hour or two will be limp enough to be put 
between driers, and the next morning be ready for poisoning and mounting. 


PaRasitic FUNGI (UREDINE®, ETC.).—Experience and observation teach 
that a beginner in parasitic fungi is almost certain to be deceived by the work 
of insects, mites or related animals. To distinguish between these in some cases 
is impossible without microscopic examination; but eventually oné learns to 
distinguish in most cases by a glance. No general rule can be given and a 
description of special cases would be long. A collector must train himself to 
see and to distinguish. Probably one can succeed best by beginning with some 


particular group of fungi. Some knowledge of the plants to be looked for is a 
9 
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great help. Begin with the group in which you are most interested, say Ure- 
dinee. Look over the published lists and descriptions to which you have access; 
get an idea of how many species there are, what they grow on, what time of 
year they occur. Notice particularly some likely to appear soon, and look at 
specimens of them if possible. These will be impressed upon your mind and 
when you go out you will look sharply for any unusual appearance of that host. 
You will find a few species that are well known and these will be a nucleus. 
They are marked by certain appearances of the host. Similar appearances on 
other plants will be more easily seen and each new success will bring increased 
interest and increased ability. If you are not interested in other groups and 
know nothing about them, you will scarcely see any of their species. You may, 
however, look for all kinds, but your greatest success will be in the groups which 
you know best and in which you are most interested. As knowledge and expe- 
rience increases, new groups will be brought in, but the field is so large that it 
is bewildering to attempt all kinds at first.—A. B. Seymour. 





The equipment necessary is a tin box, 8 by 12 inches, and 6 inches deep, 
with a tight fitting lid, a small portfolio (or an old book), and a pocket lens. 
Nearly all specimens will keep well for a day in the box, but the portfolio is 
useful in keeping leaves which cure quickly, and for the more careffil preser- 
vation of rareties. 

The last of May or the first of June, depending upon the season, I go to a 
favorite valley about half a mile wide, with a creek running through it, well 
shaded by large trees. On the south side are low hills, covered with young 
trees, with occasional springs running down and forming small bogs in the val- 
ley. On the north are higher rocky hills, with here and there a deep gully 
worn by the waters from the land above, thickly overgrown by small shrubs. 

Walking along the hills on the south my attention is attracted by some 
leaves of Anemone nemorosa, and A. acutiloba, which are smaller than their 
neighbors, and borne on longer petioles. An examination of the under surface 
of the former reveals on some the beautiful cups of cidium punctatum, and 
on others the dark sori of Puccinia fusca; the thickened leaves of the latter are 
covered with cidium hepaticatum. A further search among the leaves of 
A. nemorosa is rewarded by the purple dots of Synchytrium Anemones, the 
frosting of Peronospora pygmea, the black pustules of Urocystis Anemones, and 
the small cups of -Ecidium Ranunculacearum. A good contribution for the 
little may-flower ! 

Going towards the valley, I find a luxuriant growth of Podophyllum pel- 
tatum, infested with its bright orange cluster-cup, .Ecidium Podophylli, and a 
little later in the season, a similar locality furnishes Puccinia Podophylli. At 
the edge of the valley, the lovely Claytonia Virginica is blooming, and a short 
search adds to my treasures Puccinia Marie-Wilsoni and its ecidium. Walk- 
ing down the valley, with a sharp look at every plant, I come to a mass of the 
delicate Isopyrum biternatum and soon find cidium Ranunculacearum. Then 
Arisema triphyllum contributes AZcidium Caladii, and a subsequent visit 
gives me the uredo and teleutospores of Uromyces Caladii. A plant of Ranun- 
culus abortivus, a little taller and more slender than it should be, shows the 
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work of AScidium Ranunculi. Vigla pubescens gives cidium Viole, and 
later Puccinia Viole. Tramping on, Mertensia Virginica stops me by the yel- 
lowish spots on the leaves; I examine with my lens, and doubt its being a fun- 
gus, but throw a leaf into my box. A microscopical examination at home 
shows it to be Entyloma canescens, new to the United States—and then I wish 
I had been less skeptical. 

Crossing the valley, I add Puccinia Cryptotenee on C. Canadensis, and 
climbing up a deep gully, I am delighted with the discovery of a large Lonicera 
Sullivantii, every leaf spotted by cidium Periclymeni. Coming out, I find 
small shrubs of Zanthoxylum Americanum, leaves and petioles bright with 
Ecidium Zanthoxyli. <A visit to the bogs adds Peronospora obducens on coty- 
ledons of Impatiens, and later in the season, Puccinia speta on Mitella di- 
phylla. During the season this valley yields several species of Peronospora, 
Entyloma, Septoria, Cercospora, and many of the Erysiphei. 

Few localities are as rich in species as this, but something can be found 
almost anywhere. I have found heavy woods the most barren. River bottoms, 
low meadows, deep ravines, hills with springs running down them, and especi- 
ally recent clearings in the woods, are good collecting grounds. Sloughs and 
swamps give the species on Sedges, Iris, Acorus, ete., and the grasses of dry 
rocky hills are usually covered with Puccinias. 

Reaching home with my box packed full, I take my pile of driers, lay the 
leaves carefully between sheets of paper, a drier between each, and when all 
are arranged, place a board on top, with a small weight, just enough to keep 
the leaves well flattened; too much will injure cidia. It is necessary to 
change the driers often to make good specimens. When dry I poison them with 
corrosive sublimate and carbolic acid (Bor. Gazerre, vol. 1, p. 27), place in 
wrappers of good white paper, and glue the wrapper to the herbarium.—E. W. 
D. Hotway. 


MARINE ALG.*.—The flora of the sea is distributed through a belt nearly 
touching the high tide mark on the one side and extending to a depth of sev- 
eral fathoms on the other. Most of the plants, however, grow between tide 
marks or at a little distance below. It is evident that these can be collected 
without difficulty at low tide, taken from the rocks by the hand or with the aid 
of some simple tool. For getting plants which grow just below tide, a pair of 
rubber wading boots, which will allow one to go into the water up to the 
knee or above, is very convenient. And for capturing plants which come float- 
ing up on the waves or are attached to the rocks just out of reach of the hand, 
the writer has found very handy an instrument made in the following way : 
At a kitchen furnishing shop buy a wire spoon. It is used I think for taking 
various things out of boiling water, in the process of cooking. This can be 
tied to a stick of any desired length. I find nothing more convenient than the 
two lower joints of a common fishing rod. These may be quickly taken apart 
or put together to make the handle of our spoon shorter or longer. 

Those plants growing in deep water may be sought for either by the use 
of a grappling hook attached to a line and thrown down among the plants 
to pull them up and bring them to the surface, or by hunting among the 
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rejectamenta upon the beaches, or watching for them in the waves of the in- 
coming tides. 

All but the coarser forms, like the Fuei and Laminariw, are mounted 
by “floating out” on paper and dried in a press. The paper best adapted to 
the purpose is a good quality and weight of demy or some lighter kinds of 
drawing paper. It should be cut in three or four regular sizes by dividing 
the sheets into quarters, eighths, sixteenths, ete. 

A simple and handy apparatus for floating ont the plants consists of a 
shallow tin dish, which may be had at any tin shop, 8 by 11 inches, and 1 inch 
deep, and a plate of zine 124 by 64 inches, perforated by six rows of half-inch 
holes, an inch and a half apart in the rows, the perforations extending over only 
about 10 inches of the plate. Fill the dish three-quarters full of sea water, 
wet the paper and lay it on the zinc, thrust both into the water and lay on the 
plant. Spread it out carefully, lift up the end of the zine which will draw the 
paper and plant out of the water. Let it drain a moment and then remove to 
the press. Lay the paper, plant up, on asheet of drying paper. Spread a piece 
of old cotton over the plant, and over this put a sheet of drying paper. An- 
other floated out plant, cotton, drying-paper, and so on. Put in press for 24 
hours. Change the cloths and drying paper and put in press, under more pres- 
sure, for 24 hours longer. Nearly all of them will be quite dry by this time. 
If not, change again, and so on till they are dry. Such plants as do not ad- 
here to the paper by their own substance may be fastened to the sheets with 
strips of gummed paper. The Laminarix and Fuci, and such like coarse forms, 
should be partly dried before putting in press. It is well also to wash them in 
fresh water, and such as will bear it to soak them out in fresh water, to get as 
much of the salt as possible out of them. These plants are arranged in the 
herbarium in the usual way.—A. B. Hervey. 


FRESH-WATER ALG®.—They should be looked for in ponds, quiet or slug- 
gish waters, in swampy grounds with pits which retain water during the sum- 
mer months, mountain ravines with cascades, moist, shaded and dripping 
rocks, and sheltered angles of lakes and rivers. The equipments may be sim- 
ple, unless for a long and thorough search. A few wide-mouthed vials and 
some small sheets of brown paper, five or six inches square, will be sufficient. 
Filamentous alge will drain quickly, are then placed upon a sheet of paper 
which is folded, and-in this way may be kept for days in good condition. 
Water likely to contain desmids and other small floating plants is to be placed 
in the vials. If a larger vessel is at hand dip the material into it, allow it to 
settle, drain off the water and bottle the thicker substance. The bottled mate- 
rial will become fetid after several days, but it may be preserved for months 
and even years by the addition of a few drops of carbolic acid, just enough to 
make its presence perceptible. It may be well to bear in mind that the freshest 
and brightest green forms are not usually the most desirable. Among the older 
and more unsightly more mature and fruiting specimens may be found.— 
FRANCIS WOLLE. 


Desmips (DrsmipreEa).—Unlike their near relatives, the diatoms, which 
may be found in greater or less quantities in all waters, desmids are select and 
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elusive, the result of long tramps, the reward of perseverance, long-suffering, 
and other kindred virtues. A collector of desmids needs to be provided with a 
large stock of patience, considerable endurance, and some courage, a pair of 
rubber boots, and vials ad /ibitum. 

Except the most common torms of Closteria and Cosmaria, they particu 
larly affect clear pure water. For instance, a summer’s search in Dakota was 
fruitless on account of the alkaline water. Strong currents are also unfavor- 
able to their deposition. I have made my best “ finds” in small pools or ponds, 
ied by springs, or connected with larger lakes by underground channels, such 
water being pure and undisturbed by currents or waves. 

Desmids sometimes form a delicate green film on the banks or bottom of a 
pool, in which case they can be gently urged by the help of a spoon into a wide- 
necked bottle; but more commonly they can be found clinging to the stems 
and leaves of aquatic plants, such as Vallisneria, Anacharis, Myriophyllum, 
etc. When I find sphagnum under water I am jubilant, for it has never failed 
with me to produce desmids in abundance. ‘They can be stripped from the 
leaves by the hand, or, better still, the moss can be gathered, being careful to 
dislodge as little mud as possible, and washed thoroughly in water. When the 
sediment has settled pour off the superfluous water. Your microscope may 
show the remainder to be a rich harvest of such inexpressibly rare and beauti- 
ful forms as to make one forget all fatigue and vexation.—ELoisr BuTLER. 

Nostoc Group (PHyYcocHROMACE.®).—Thin gelatinous species, which form 
expansions on the ground or on rocks, are prepared by removing them with 
small portions of the substance to which they are attached and allowing them 
to dry under slight pressure between plates of glass or other hard substances to 
which they will not adhere. The smaller and more delicate aquatic species 
should be floated out on pieces of mica or glass and dried in the air, but notex- 
posed to strong sunlight. They may also be floated out on paper like larger 
alge, but, before pressing, they should be allowed to dry a few hours in the air. 

In the press they should be covered with thin unglazed cloth as in the case of 
alge. Species like Oscillarie, which have a vibratory notion, may be placed 
ina large drop of water on a moistened paper, and left over night. In the 
morning the threads will have separated from one another so that the specimen 
has expanded into a circular shape and the threads have arranged themselves 
radially. Large nostocs of an irregular shape may be pressed like larger alge, 
but they sometimes are a good while in drying. Prepared in this way they are 
not unfrequently considerably distorted, and it is well to keep a few specimens 
rough dried for study. On remoistening they swell to nearly their original 
proportions. Specimens preserved in alcohol or glycerine are of little value. 
W. G. Fartow. 


Suime Moups (MyxomMyceres).—The excellent account of the methods of 
collecting and preserving this class of plants given by Dr. Geo.” A. Rex in this 
journal a year ago makes it superfluous to go over the ground again.’ We, 
however, desire to call attention to a superior manner of preserving material 
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for the herbarium and ready examination under the microscope, which Dr 
Rex now uses, and which the writer had the pleasure of seeing upon a recent 
visit. Instead of using small boxes, which are somewhat awkward for plac- 
ing under the microscope, the specimens are 
mounted in a metal cell, which is firmly 
CAP fastened to an ordinary glass slide, and pro- 
THE PIERCE CELL vided with a close-fitting metal cap. The 
bottom of the cell is covered with dark green wax, on which the material is 
mounted so as to give both vertical and lateral views. The cap is so nicely 
made as to exclude dust and insects and yet be readily removed for examina- 
tion. The slides can be placed in a suitable shallow box and slid into place 
in the herbarium, as explained elsewhere in this number. This cell was de- 
vised by Mr. J. Pierce, of Providence, R.I. We are indebted to J. W. Queen 
& Co. for the use of the cut illustrating it. 

BAcTERIA (ScHIZOMYCETES).—Bacteria are commonly preserved for the 
herbarium by drying some of the zooglea, or drops of fluid swarming with 
them, on bits of mica, and placing these in small envelopes gummed or pinned 
to the herbarium sheet. They are apt, however, to flake away from the mica 
after a time and may ultimately be entirely lost,.as the dried film is exceed- 
ingly friable. To obviate this difficulty the specimen may be incorporated 
with a drop of some mucilaginous substance, like Althea extract, freshly pre- 
pared and filtered. It has been asserted that this preserves their vitality, so 
that they may be used for starting new cultures after a long duration in the 
herbarium. 

No specimens are so satisfactory for study as mounted slides, prepared by 
smearing a very thin film of distilled water containing the bacteria over the 
middle of a slide, drying it rapidly (but without heating too much) over an 
alcohol lamp, staining with a drop of freshly-filtered fuchsine, methyl violet, 
or some other aniline dye, which is removed at one side by a bit of blotting 
paper, after which the slide is dried as before, a small drop of fluid balsam or 
benzole-balsam added, and a cover-glass at once applied. 

Few persons are aware how easy it is to obtain a considerable number of 
pigment species, several of which I have described in my “ Observations on 
Zooglcex, etc.,” all that is necessary being to rub pieces of boiled potato about 
on the floor, in sinks, ete., where dust collects, and set them away for a few 
days, covered by inverted tumblers to keep them moist. 

No slide or herbarium specimen is worth much unless accempanied by 
full notes on the nature and color of the zoogleea it comes from, or the effects it 
produces; and a slide or specimen which contains more than one species is an 
abomination which had best be destroyed as soon as made, before it has oppor- 
tunity to do harm.—WILuiAM TRELEASE. 


Yeast (SAccHAROMYCETES).—The yeasts should be spread out in a thin 
layer on pieces of mica or glass. The pieces can be moistened in spots and 
used as microscopic slides and answer well enough for the comparisons of dii- 
ferent forms.--W. G. FariLow. 
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The Gray Herbarinm of Harvard University. 


No one need be told that this is the largest and most valuable 
collection on this continent. For its beginnings we must look to 
the collections begun by Dr. Asa Gray while a student at Fairfield 
Medical College in the year 1828. When Dr. Gray was called to 
a professorship in Harvard College he found no collections of 
dried plants. Such as had been made by previous incumbents 
had been considered as personal property. The collection which 
Dr. Gray had got together up to this time amounted to between 
four and five thousand species, including many European and 
arctic American specimens procured from foreign correspondents. 

This collection increased, more and more rapidly as its extent 
and scientific value increased, until it became too large to be cared 
for by its owner and too valuable to be longer at the mercy of a 
frame house. Consequently it was offered as a gift to the Uni- 
versity on condition that a fire-proof building be erected to con- 
tain it. In this building, the gift of Nathaniel Thayer, it was 
placed in the year 1864. The herbarium building proper is sit- 
uated on a terrace in the midst of the Botanic Garden, overlooking 
a large part of it, and is flanked by the library on one side and 
the laboratory on the other, with both of which it is directly con- 
nected as these are respectively with Dr. Gray’s dwelling and the 
greenhouses. 

The herbarium occupies the main room, about thirty-five by 
twenty-five feet, with walls twenty-five feet high. The room is 
lighted by a very large double window (the full height of the 
walls) looking to the north-west, and by a sky-light in the center. 
The walls to the height of sixteen feet are practically covered with 
cases, a balcony giving access to the upper tiers. Besides these 
there are five floor cases, the three largest of which contain the 
Compositee. The total capacity of the cases now in place is some- 
where near 350,000 sheets, allowing for an average number of 
genus-covers. It is impossible to estimate with any accuracy 
the present extent of the collection. It is probably equal to two- 
thirds or three-fourths of the total capacity. This rough guess 
does not include the Sullivant herbarium of mosses nor any of 
the other collections of lower cryptogams in this building.* The 
records kept for the last sixteen years show that the average annual 
additions to the herbarium are 6306 sheets. 

The wall cases are of the usual form and are closed with ordi- 





The large Cryptogamic herbarium of Dr. Farlow is in the Agassiz Museum building. 
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nary doors, with common spring-catches in the middle. But the 

floor-cases may be taken to 

represent the best that can be 

constructed in the light of Dr. 

| si oul Gray’s extensive experience 

ml t4d' and long observation. They 

, have the important advantage 

of being out of contact with 

walls, a point to be strenu- 

ously insisted upon. No mat- 

ter how dry the room, damp- 

ness will surely result if the 

cases are directly against a 

brick or stone wall. These 

cases are of ash, about eight 

feet high, each containing four 

compartments divided in the 

usual manner. These are closed 

by doors w lain construction 

and faste mings are shown in 

the accompanying figure. The 

hinged edge of the door is pro- 

vided with a tongue which fits 

ae . into a corresponding grqove in 

P ber Sel aes HERBARIUM CASF. the case (B) when the door 

or-catch, as seen from inside when door 

is closed. E, eye, which holds rods in place. @ ‘loses. The fastening, as seen 

The dotted line shows the position of catch > 

when door is opened. B, section of door and from the inside (S), consists of 
case, showing relations of tongue and vroove 

an irregularly three - pointed 

piece of brass to the short ends of which are pivoted two blunt- 

pointed steel rods, reaching to the top and bottom of the door, 

near which they pass through guiding eyes, E. The longer free 

tip of the brass piece engages with a ‘slot on the side of the case 

and the rods enter brass sockets in the case above and below the 

door. The pointed tips of the rods and the outer beveled sur- 

face of the middle catch cause the door if it becomes warped to 

be drawn forcibly into place as the handle is turned. Thus at 

all times it is drawn snugly against the case. This compulsory 

contact for its whole length, together with the tongue and groove 

arrangement at the hinged edge of the door comes as near exclud- 

ing dust and insects as can be done consistently with facility in 

opening and closing. 

The herbarium has a small endowment, which provides for 

limited expenses. No one could do botany a greater service 

than to provide an endowment which would permit the employ- 


sees sae ty 
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ment of special students to assist in working up the wealth of 
material accumulated. Since its transference to the custody of 
the University the herbarium has had but two curators, the late 
Charles Wright and Dr. Sereno Watson. 


National Herbarium at Washington. 
GEORGE VASEY. 


This Herbarium was organiged in 1869. It was based upon 
the Government collections which had for many years been ac- 
cumulating in the Smithsonian [nstitution, from which the y were 
transferred in the original packages to the Department of Agri- 
culture, to be prepared and mounted, so that they might be ac- 
cessible for investigation. These collections were principally as 
follows: 

Those of the U. S. Exploring Expedition under Commodore 
Wilkes from 1838 to 1842. Those of the U.S. North Pacifie 
Ex. Expedition under Commanders Ringgold and Rogers from 
1853 to 1856. A small lot from Commodore Perry’s Expedition 
to Japan in 1856. A portion of Fendler’s collections on the 
Isthmus of Panamain 1850. A collection of Berlandier’s plants 
of Texas and Mexico, made from 1828 to 1830. Lindheimer’s 
Texas Collection of 1846. The large collections of Mr. Charles 
Wright in Texas and New Mexico from 1849 to 1852. The 
Collections of the U. S. and Mexican Boundary Commission, 
and those of the Surveys for Railway route to the Pacific made 
in 1853 and 1854 by Lieuts. Whipple, Parke, Williamson, and 
Fremont, and Gov. Stevens of ‘Oregon. A collection made by 
Lieut. Ives on the Exploration of the Colorado River in 1857 
and 1858. Collections made in Alaska by Dr. Rothrock, Dr. 
Ke loge and others. 

Of foreign collections, numerous packages contributed by the 
Imperial Botanic Garden and Herbarium of St. Petersburg, con- 
taining not only plants 7 Russia, Siberia and Turkestan, but also 
many from Brazil and Japan. Numerous packages mostly of 
European plants, from the Royal Herbarium at Kew, E neland. 
Other European collections from Paul Reinsch and Mr. A. Schott 
of Germany, Mr. Karl Keck of Austria, Dr. Lagger, Switzerland, 
and Prof. Boeck of Norway. The large and valuable Cuban 
collections of Mr. Chas. Wright in 1865 and 1869. The collee- 
tions of the San Domingo Commission in 1871. 

To these have since been added the plants collected under the 
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different Geological and Geographical Surveys of Lieuts. Wheeler 
and Hayden and of Major Powell. A set of the plants of Cali- 
fornia collected by Kellogg and Harford in 1868 and 1869. 
Various sets collected by Mr. J.G. Lemmon in California and 
Arizona; of Messrs. Howell and Cusick in Oregon; of Mr. W. 
N. Suksdorf in Washington Territory ; of Mr. G. R. Vasey in 
Washington Terr., California, Arizona and New Mexico; of Mr. 
C. G. Pringle in California, Arizona and Mexico; of Dr. E. Pal- 
mer in Mexico, Arizona and Utah; of Drs. Parry and Palmer 
in Mexico; of Mr. C. R. Oreutt of San Diego; of the Parish 
Brothers in Southern Californias the collection of G. R. Vasey 
in Alabama and North Carolina; and the numerous fascicles of 
Prof. A. H. Curtiss of Florida, those of Mr. J. Reverchon of 
Texas, and numerous contributions from the south and west. 
Also of recent foreign collections obtained by purchase, exchange 
or contribution, plants of Sweden collected by Mr. Oldberg; 
plants of France, Italy and Algiers, also a set of Bourgeau’s 
plants of Mexico, collected in 1865-66, from the Herb. Museum 
of Paris ; and the large European collection of Mr. J. Moggridge 
communicated through Dr. Gray ; and portions of the collection 
of the late J. Gay of France. 

The plants of the eastern portion of the United States are rep- 
resented by a set from the collection of Mr. Oakes of New Eng- 
land; plants of Pennsylvania from Prof. Porter, Mr. J. MacMinn, 
and Dr. Garber, together with minor contributions, exchanges 
and large local collections. 

Colorado plants are represented by some of the collections of 
E. Hall, and of H. N. Patterson and G. W. Letterman, besides 
those of the government collectors. 

Of special collections there is a set of the Juncace of the 
U.S. by Dr. G. Engelmann ; the Carices Boreali-Americane by 
Prof. Olney ; the ferns of Trinidad by Mr. A. Fendler, and a 
type set of N. Amer. Willows by Mr. Bebb. 

Of mosses there are the large European collections from Mr. 
R. Oldberg, Dr. Gattinger, Paul Reinsch, and others, as well as 
the mosses collected on the Wilkes’ Exploring Expedition, elab- 
orated by Mr. W. S. Sullivant, and a set of the Musci Alle- 
ghaniensis of Mr. Austin. 

Of lichens there is a considerably large collection from the 
various expeditions and surveys of the government, supplemented 
by donations from Mr. J. Wolf, Dr. Ravenel of South Carolina, 
and some centuries of the European collections of Rabenhorst 
and Fries. 

The Alge of the Herbarium are largely those of the Wilkes’ 
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and the North Pacific Expeditions, with additions chiefly from 
foreign sources. 

The mycological collection contains Ravenel’s Fungi Ameri- 
cani exsiceata, Ravenel’s Fungi Caroliniani, Ravenel’s Texas 
Collection, Ellis’ North American Fungi, a large collection by 
the late G. W. Clinton of Buffalo, New York, a small collection 
of New England Fungi by Dr. B. D. Halsted, communicated by 
Prof. C. V. Riley. Recent additions are from M. E. Jones, 60 
species ; from E. W. D. Holoway, Iowa, 125 species; from Prof. 
W. A. Kellerman, 350 species, chiefly from Kansas and Ohio; 
and from T. J. Burrill, 11 species, the types of his new species 
of Uredineve, and many interesting and valuable specimens from 
Rev. A. B. Langlois of Louisiana. 

All these collections of fungi have been mounted on sheets of 
herbarium size, a single species on a sheet, with space for the ad- 
dition of specimens from various localities or different hosts. 
There are 150 mounted sheets of Puccinia, representing nearly 
as many species, 50 sheets of Hypoxylon, 75 of Cercospora, 35 of 
Phyllosticta, 30 of Peronospora, 20 of Ustilago, and 7 of Tilletia. 
The foreign collection is as yet small, represented chiefly by six 
centuries of Rabenhorst’s Herbarium Mycologicum. 

The Herbarium was for nearly three years under the care of 
Dr. C. C. Parry, who gave unremitting attention to the mounting 
of the specimens and to their arrangement in the cases. Since 
April, 1872, it has been in the charge of Dr. Geo. Vasey, and 
has grown to large proportions. 

It is located on the second floor of the Agricultural building, 
occupying four rooms, the largest two being devoted to the cases 
for the mounted plants. One room is occupied by Prof. F. L. 
Scribner, the assistant botanist, and devoted to the mycological 
collections and mycological investigations. The fourth room is 
for preparing specimens, and for sorting and distributing dupli- 
cates, ete. 

The two rooms occupied by the cases are twelve feet high, 
well lighted and comfortable. The cases occupy more than eighty 
feet in length, with a height of nine feet, and are divided for the 
reception of specimens into spaces or shelves, thirteen inches 
wide, eighteen inches deep and six inches high. There are more 
than 1,300 shelves or spaces. Each shelf or space is furnished 
with a pasteboard cover to which is hinged a flap five inches high, 
which drops in front of the specimens, excluding them from light 
and dust, and also furnishing a place for appropriate labels of the 
natural orders and the genus or genera which are contained in 
that space. 
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The arrangement of the specimens is in accordance with the 
Genera Plantarum of Bentham and Hooker. The number of 
shelves or spaces occupied by the larger natural orders is about 
as follows: Ranunculacee 12, Cruciferse 20, Caryophyllacez 12, 
Malvacer 12, Leguminose 80, Rosacee 35, Onagracee 14, Um- 
belliferze 20, Rubiacexe 16, Composite 180, Ericacee 18, Borrag- 
inacer 14, Solanaceze 12, Scrophulariaceze 25, Labiate 24, Poly- 
gonacere 18, Euphorbiaceze 15, Cupuliferze 16, Coniferze 20, Lili- 
acere 22, Cyperacere 36, Gramine 120, Filices 40. 

No complete catalogue of the plants has been made, but it is 
estimated that of the 10,000 or more species of the United States 
(excluding the cellular cryptogams) there are represented about 
nine-tenths. Of foreign plants the Herbarium contains probably 
fully as many species as of native ones. 

The native species are represented in many cases by a large 
number of specimens showing the range of the species, derived 
from important government surveys and expeditions, which gives 
them an historic value, as well as representing the types upon 
which the species were founded. The entire number of mounted 
sheets is from sixty to seventy thousand. 

The Library connected with the Herbarium contains all the 
common North American botanical text-books and manuals, all 
the United States government reports, most of the other larger 
works relating to the flora of this country, and nearly all the 
large systematic works published in English or Latin. These 
pertain especially to flowering plants and ferns, few important 
accessions on the cellular cryptogams having yet been received. 

The Herbarium and Library are at all times accessible, during 
business hours, to students and investigators, and is well worthy 
of the attention of specialists and botanists who may visit Wash- 
ington. 


BRIEFER ARTICLES. 


Articles in back numbers.—Arrangement of herbaria, xi. 98,120; treat- 
ment of exsiccate, xi. 20; mounting plants, cement, ix. 62, glue, iv. 215, xi. 
67,120; preserving plants, carbon bisulphide, ii. 100, poison, i. 27; pressure in 
making specimens, i. 21; shipping live plants, ii. 107,133; Myxomycetes, their 
collection and preservation, x. 290, 


Mounting delicate plants.—To mount delicate ferns and other plants, 
take a pane of glass of sufficient size and coat lightly with rather thin fish glue. 
Lay the plant on the glass and put a newspaper over it, or the reverse. With 
handkerchief in hand, rub the paper so that every part of the plant will touch 
the glue. Remove the paper, then carefully lift the plant from the glass and 
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lay it, glue side up, on the table or another newspaper; apply the sheet of 

mounting paper and rub as before. With reasonable care, this method gives 


the most excellent results.—A. B. Seymour. 


Liquid fish glue is unequaled for herbarium use. It is now offered for 
sale in the stores as Le Page’s Liquid Glue, in small tin cans, at 75 cents per 
can. It can be obtained of the Denison Manufacturing Company, Milk street, 
Boston, for 35 cents per pint, or in five gallon lots at $1.65 per gallon—with an 
antiseptic added to prevent spoiling. To be sure that it shall not spoil, add a 
few drops of carbolic acid or corrosive sublimate.—A. B. Seymour. 


Disposition of thick specimens.—-It is a problem what to do with thick 
specimens—rough-dried Hymenomycetes, puff-balls (which are valueless it 
pressed), acorns, cones, etc. Minute specimens, like the Myxomycetes, Asper- 
gillus, ete., which are likely to suffer from pressure, are easily preserved in shal- 
low pill-boxes, glued to the herbarium sheets ; but this plan will not do for the 
larger things I have mentioned. I think I have solved this problem, so far as 
my wants are concerned, by having heavy pasteboard boxes made, with deep 
covers reaching nearly to the bottom. These boxes are two, three and four 
inches deep, to accommodate specimens of different sizes, the smallest being 
most needed, and measure outside 113 x 164 inches, so that they may set in the 
herbarium case. To facilitate their removal, each is provided with a strong 
double tape passing through the front and bottom and spread on the latter be- 
neath the paper lining. These boxes are “spaced” within by small boxes of 
several sizes, to meet different needs, the largest of these being two to four times 
the size of the smaller, so that they are interchangeable at will. To keep out 
the all-pervasive smoke and dust of St. Louis, these inner boxes are covered by 
a folder of heavy manilla. Boxes of this description, reinforced at the angles 
with muslin, are made for me by the Holman Box Co., of this city, for $15.00 
per hundred. The “spacing” costs about $12.00 per hundred additional. By 
using them, the acorns, say of a section of white oaks, are grouped in a box im- 
mediately under the covers containing the mounted specimens, and so in the 
same compartment of the case with them.--WILLIAM TRELEASE. 

FoR SMALL FRUITS, cones, ete., and especially for the Myxomycetes and 
other fungi, which have to be preserved in little boxes, I provide shallow boxes 
11}x 164 inches, and one inch deep. In these I arrange the species boxes. 
The larger boxes may be used as genus bores, in case the species are numerous 
enough. Ido not do so yet, but may have to before long. Put the label on the 
front end of the box and slip it into the herbarium case in its proper place.—-C. 
E. BEssry. 


EDITORIAL. 


THE PREPARATION of this number has given us more than usual pleasure 
on one account especially. This is in respect to the hearty coéperation with 
which the botanists of the country have aided the undertaking. They have 


contributed liberally, and when for any reason a contribution was not possible 
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they have in many instances sent their good wishes. It has not been possible 
to use all the material sent in, and a number of the articles have necessarily 
been cut down in order to bring them within our space and to prevent repeti- 
tions. There has been no attempt to cover the whole ground of collecting and 
preserving plants—that could only be done in a large treatise—but to give some 
of the special and most approved methods as actually practiced by representa- 
tive botanists. Even with this restriction, and by the utmost compression, thirty- 
two pages have not been ample enough for our material, and some interesting 
articles are deferred until the July number. 


THE GRACE of liberality needs cultivation among botanists who love the 
science lest “exchanging” degenerate into barter. If one exchanges merely to 
increase the aggregate number of species in his herbarium he wofully lessens 
his opportunity for usefulness. Between correspondents it should not be neces- 
sary to balance the accounts at the close of each season. Let private collectors 
emulate the example of the large herbaria and make distribution of their 
duplicates to correspondents whenever enough has accumulated to make the 
package worth sending. “The liberal soul shall be made fat.” 


A STRONG protest ought to be entered against the practice of sending speci- 
mens to a specialist to be determined, with the request that they be returned. 
Except under unusual circumstances such a request is an impertinence. Spe- 
cialists are usually glad to receive and determine specimens in their depart- 
ments, but they have neither time nor inclination to tie up and perhaps pay 
postage on numerous packages. 


OUR PROMISED article un Early American Collectors is crowded out by 
other fresher matter. Those specially interested in this matter will find a most 
entertaining sketch of the principal European herbaria of interest to North 
American botanists in the Am. Jour. Sci., 1. xl. 1-18 (1841) from the pen of Dr. 
Gray*. Mention is there made of most of the earlier collectors and the herbaria 
where their plants are to be found. 


Do not collect too narrowly. Remember that the lichens, mosses, liver- 
worts, alge and fungi of your vicinity are of interest to some one whose address 
you can easily obtain, even if they do not interest you. Pick up whatever 
comes in your way, sort it and send the materials to specialists whose work you 
will aid and whose gratitude you will merit. 


NOTES AND NEWS. 
REv. W. W. NEWBOULD, a collector and bibliographical botanist of England, died in 
London on April 16, sixty-seven years of age. 


SEVERAL CORRESPONDENTS state that fleshy plants, such as Sedum, the joints of cactuses 
ete., dry readily after being dipped in boiling water. 

MOULDs can be allowed to dry and be kept in paper envelopes but, in this condition 
they are not to be compared with good microscopic mounts. 





*This article was reprinted in Hooker’s Journal of Botany, iii. 353-374 (1841). 
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A NEW -Ecidium, -E. Phryme, is described by Dr. B. D. Halsted, in the Journal of 
Mycology for May. It occurs upon Phryma Leptostachya, and was found in northwestern 
Jowa. 

Pror. L. H. BAILEY is making some sets of carices for fall distribution, comprising a 
number of representative species, for the benefit of those who wish a start in the study of 
this genus. 

Miss C, E. CUMMINGS, instructor in cryptogamic botany in Wellesley College, has been 
granted leave of absence for a year’s study in Europe. She expects to sail shortly after 
commencement. 

W. W. CALKINS speaks of the cryptogamic botany of a Florida log in a short paper in 
the Journal of Mycology for May, having found fifteen species of lichens and fungi on one 
log, besides several mosses. 

AN INTERESTING account of a botanical trip in the mountain region of Virginia and 
North Carolina, includinga visit to Mts. Roan and Mitchell, is given by Mrs. E. G. Britton 
in the Bulletin of the Torrey Club for May. 

THE RECOMMENDATION in Gray’s Structural Botany, p. 381, that species sheets for the 
herbarium should weigh 28 Ibs. per ream of 480 sheets should read 18 lbs. This typo 
graphical error has escaped detection until now. 

THE FIFTH ITEM under ‘Notes and News” in the May number in regard to Dr. Hueppe’s 
new work on the forms of bacteria and their relation to genera and species should have 
stated that it will be reviewed in a future number of this journal 

IT IS PROBABLE that the herbarium and drawings of Bromeliacexe belonging to Edouard 
Morren, together with his library, will be purchased by the Belgian governmentand placed 
in the Liege Botanical Institute, of which he was one of the chief promoters. 

J.G. BAKER has recently given a carefully prepared lecture on Kew and its work, 
which has been printed in the Gardener’s Chronicle. It gives an excellent account of this 
extensive and many-sided botanical institution, and of the interests which it subserves, 


AECIDIA are difficult to preserve. Even a very light pressure is 


pt to break the cups 
Prof. Seymour says the best results are obtained by tying a strong cord around the dryers 
containing them and exposing to the heat of the sun without pressure till dry. This 
makes the leaves of the host brittle but the cups are well preserved 

A FLORA Of Missouri prepared by Professor 8S. M. Tracy of the State University is printed 
in the report of the Missouri Board of Agriculture for 1885. It occupies about one hundred 
octavo pages, and appears to be carefully prepared. It gives 1,785 names of phanerogams 
and vascular cryptogams with the localities of the less common plants, and the authorities 
for the same. 

BOTANISTS who have once attended the meetings of the American Association since 
the organization of the Botanical Club need no urging to come again; those who have not 
done so, should make inquiry of their friends who have, « 
that they can not spend a week in summer more pleasantly 


cept the assertion of others 
and profitably. The next 
gathering at Buffalo, August 18 to 24, bids fair to be one of the best yet held 








THE BOTANICAL CLUB of the A. A. A.S. is formed from those members of the American 





Association who take special interest in botany. The only requirement for membership is 
to suitably fill out a registry blank at the desk of the local secretary. The objects of the 
Club are to encourage the informal presentation and discussion of all topics of botanical 





interest, to promote good fellowship among its members, and to raise the standard of the 
botanical papers brought before the Biological Section of the Association. 

THE MORE RECENT additions to the herbarium of the University of Nebraska include 
nearly fifteen thousand species of exsiceate. Some of the most interesting of these are 
Curtiss’ Florida plants (650), Parry’s Western Pl! 1000), Austin’s Mosses of N. A. (352) 
and supplement to the same (100), Gottsche & Rabenhorst’s Liverworts of Europe (660), 
Massalongo’s Lichens of Italy (360), Thiiman’s Mye. Universalis (2300), Areschoug’s Alge 
of Scandinavia (400), and Rabenhorst’s Algie of the World (2600). This information is 
gathered from The Hesperian, the college paper. 
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IN REFERENCE to the method of drying plants in felt, suggested by Mr. Chas. E. Smith, 
n one of the leading articles, it imust not be understood that it is simply another way of 
loing what may be done as well in the old way. It is entirely different from every other 
method and is very successful in preserving all the colors of plants. If any botanists de- 
sire details as to the kind of felt to use (it comes of all thicknesses from 14 tol inch), where 
to get it and the cost, whether to stand the press up on edge or to lay it flat (which atfeets 
the results very sensibly), ete., Mr. Smith will be glad to furnish the information. 

FOR FASTENING SPECIMENS to the herbarium sheet, Mr. Isaac CC. Martindale uses 
gummed paper, which can be procured cut into strips similar to those known as “‘ election 
stickers.’’ He says: ‘‘ 1] use three widths, one-eighth, three-sixteenths, and one-quarter 
of aninch. When a number of specimens are to be fastened down, I cut these gummed 
strips into various lengths, from one inch to six inches, as the size of the specimens may 
require. By the use of a pair of curved forceps these short strips can be readily picked 
up, the gummed side moistened, and placed over the specimen. After a little experience 
the mounting can be rapidly, neatly and effectually done.’ 

THE CITIZENS of Buffalo, who take an interest in botany, have organized aclub in order 
to more effectively devise and carry out plans for entertaining the botanists who may at- 
tend the meeting of the American Association next August. They propose to do all that 
time and opportunity will permit. Among the most prominent means of entertainment 
will bea special excursion, during some afternoon not yet decided upon, to as good col- 
lecting ground as can be found within convenient distance of the city. This will doubt- 
less be to one of the several swamps which afford a rich flora or to the lake shores. Some 
of the mostinteresting points, such as Bergen marsh, Rock City, and the falls at Portage 
are so far away as probably to make a visit to them impracticable. Point Abino, on the 
Canadian shore of Lake Erie, has been suggested, and is not only attractive on account of 
its vegetation and sand dunes, but also for the yacht ride by which it is to be reached, 
These localities are described in Mr. Day's Catalogue of the Plants of Buffalo. Upon the 
customary Saturday excursion, the botanists will have an opportunity to visit some col- 
lecting field of interest. A reception for the members of the Botanical Club is also pro- 
posed. The final arrangements must be left to be announced hereafter. It is sufficient at 
present to know that the next meeting promises to afford superior opportunities for bota- 
nists to become acquainted with each other under the most favorable auspices, and that 
they will meet with a most cordial reception from the scientists of Buffalo. It is to be 
hoped that botanists will come to the meeting prepared for more than simply to attend. 
It is very desirable that they present worthy papers before the section of biology. Since 
the organization of the Botanical Club the botanists have been coming to the front in See- 
tion F and it is a laudable ambition to desire to still more prominently stand for botany as 
a most important part of biology. These papers should be prepared with care, that there 
may be no slipshod delivery, and should by all means be based upon original work rather 
than upon original thinking, and least of all a rehash of somebody else’s thoughts. Botan- 
ists who have been active through the winter have worked to little purpose if they have 
nothing to present to their fellows. Buffalo should then see botanists in great numbers, 
enthusiastic, and ready with papers. 





PLATE VI 





MORONG ON NUPHAR. 











